Objective: The aim of this study was to monitor the national scale up of the effective lifestyle intervention Health Under Construction in the Dutch construction industry.
There are various factors that determine whether or not an intervention is suitable for largescale implementation. (17; 18) The intervention needs to be proven effective and effect sizes should be relatively large, because a reduction in effectiveness should be expected after implementation in a less controlled setting. Furthermore, the intervention should adaptable and generalizable to various settings without compromising the fidelity of the program. (17; 19) Intervention costs and cost-effectiveness need to be known, as well as its acceptability and resources, infrastructure and expertise that are necessary for implementation. (17; 18) Scaling up should be monitored and evaluated, so that a program can be adapted according to evaluations and changing circumstances. Finally, implementing organizations need to be willing to implement the intervention on top of their usual workload. (19) The HUC intervention met various conditions for scalability. First of all, the intervention was proven effective in an RCT. (15; 16) The nationwide implementation took place in the same context and with the same target group as the trial, which meant that implementation costs, necessary resources, infrastructure and work force were known. A cost-effectiveness study and a process evaluation had been performed alongside the trial, and the intervention was adapted according to the results of those studies. (20; 21) For example, the trial process evaluation showed that 20% of the eligible employees decided to participate and that the counselors' MI proficiency could be improved. Therefore, the screening procedure was made more user-friendly and the MI training was expanded. Based on the screening procedure, in daily practice, the OP should make the referral to the counselors, while in the RCT both screening and referral was performed by the research team. The problem analysis revealed that this would be a critical implementation element. Hence, shortly before the nationwide implementation, an additional study on the barriers and facilitators was performed. (22) Based on the finding that OPs were hampered in making a referral by administrative tasks tied to the intervention, the administrative tasks for OPs were minimized. The question was whether or not these preparations would lead to favorable implementation results. Thus, the aim of the present study was to perform a process evaluation of the nationwide implementation of the HUC intervention.
Methods

Design
A process evaluation was performed over a period of two years (January 1st 2013 until January 1st 2015). Qualitative and quantitative data was collected among eligible employees and lifestyle counselors. The Medical Ethics Committee of the VU University Medical Center Amsterdam decided that it was unnecessary to seek ethical approval for this study.
Setting
The intervention was implemented by the national institute Arbouw, which seeks to improve working conditions and work ability in the Dutch construction industry. At the time of the study, Arbouw contracted 25 commercial occupational health services (OHS) to perform PMEs and follow-up interventions, including the HUC intervention. Each OHS assigned professionals to the HUC training, which consisted of the modules: 1) MI technique, 2) physical activity, a healthy diet and CVD risk, 3) the HUC intervention protocol, and 4) data collection for the present process evaluation.
Sample
Counselors were included in the study if they had completed the HUC training and if they had actually performed HUC counseling in the period January 1st 2013 until January 1st 2015. The counsellors gave oral consent to participating in the study during the training.
Employees were included between January 1st 2013 and March 1st 2014 if: 1) they were at least 40 years old, and 2) the PME data showed an elevated CVD risk as defined by the screening instrument. Due to a low inclusion rate of participants in the program, the age criterion was dropped, and in the period March 1st 2014 until June 30th 2014, employees were included based on their CVD risk, regardless of their age.
The screening instrument was based on the 1998 version of the Framingham Risk Score, which gives a validated estimation of the risk of developing CVD during the following ten years.(23) Unlike the Framingham Risk Score, the screening instrument did not take into account a person's score on diabetes, since this data was not being routinely measured during a PME. The screening instrument flagged an employee as having an elevated risk if the employee scored both above the norm on the Framingham Risk Score and if the employee scored above a predefined cut-off score on either BMI, heart complaints, HbA1-c, or physical inactivity. In order to recruit employees during a PME, a pre-screening instrument was developed, which used only office indicators. Employees were eligible for participation if they were flagged as having an elevated risk by either the pre-screening or screening instrument.
Participants gave written consent to participating in the study.
Intervention
The counseling trajectory consisted of two to three face-to-face consultations and three to four phone consultations with a lifestyle counselor trained in MI.(24) The intervention protocol specified the following six components the counselor should address during the first consultation: 1) the employee's current health and lifestyle, 2) the behavior the employee wished to change (physical activity, a healthy diet or both), 3) advantages and disadvantages of both the current and the changed behavior, 4) the employee's readiness, willingness and ability to change, 5) short-and long-term goals, and 6) strategies for difficult situations.
During follow-up consultations, the counselors offered support and discussed strategies for maintaining behavior change. The protocol recommended scheduling an appointment of one hour for the first consultation, half an hour for follow-up face-to-face consultations and ten minutes for phone consultations.
Measures
The process evaluation was based on the components reach, dose received, dose delivered and fidelity as defined by Steckler and Linnan, as well the additional components counselor competence, satisfaction of counselors and participants with the intervention and barriers experienced by counselors. (25) The following paragraphs describe the data collection of each process indicator, which are also summarized in Table 6 .1.
Reach
Reach was operationalized as the percentage of eligible employees who participated in at least one consultation with a lifestyle counselor. A list of participants was compiled from 1) the registration sheets counselors filed for the process evaluation and 2) claimed expenses by the counselors for performed consultations. The list was sent to the counselors for corroboration.
According to Steckler and Linnan, reach should also indicate which subgroup of the target group was reached. (25) We therefore compared participants to non-participants regarding their gender, level of education and type of work (white/blue collar), as well as regarding the risk factors age, smoking, physical activity, cardiac complaints, systolic blood pressure, diastolic blood pressure, HDL cholesterol, total cholesterol, HbA1-c, and BMI. The data was collected by the OHSs during the PME.
To gain insight into why employees decided not to participate, OPs of one OHS were asked to register the employees' reasons for non-participation. This OHS was responsible for 45% of PMEs among eligible employees. OPs could fill in a pre-formulated multiple choice item that was integrated in the administrative system of the OHS.
Dose received
Dose received was operationalized as the percentage of participants who received the prescribed amount of five to seven consultations. The number of consultations was measured by combining the consultations from counselors' expense claims and consultations on the 
Competence
Competence was operationalized as the counselor's expertise, as well as his ability to listen, to support, to motivate and to inform. Those abilities were in line with the principles of MI and the developers of the intervention deemed them essential for a counselor to effectively perform the counseling according to protocol. Participants were asked to rate these components on a five-point Likert scale in a self-report questionnaire, where 1 stood for 'I completely disagree' and 5 stood for 'I completely agree'. In addition, participants were asked to grade their counselor's overall competence on a ten-point scale, one indicating 'very poor' and ten indicating 'excellent'.
Satisfaction
Satisfaction was operationalized as the satisfaction with the intervention as perceived by the participants and counselors. Both groups were asked to grade the intervention on a ten-point scale, where 1 indicated 'very poor' and 10 indicated 'excellent'. Participants were also asked to indicate on a five-point scale how satisfied they were with the attained result regarding physical activity, and/or dietary intake, and/or weight loss (1: 'very unsatisfied', 5: 'very satisfied') and how likely they were to recommend the intervention to a colleague
(1: 'very unlikely', 5: 'very likely'). Counselors were asked to rate on the same scale specific characteristics of the intervention, namely the number of consultations, the duration of the consultations, the time available for administration, and the materials provided.
Barriers
Barriers were operationalized through self-report questionnaire items. During the first 18 months of data collection, various counselors had signaled barriers to the research team, which were included in the questionnaire. Counselors were asked to rate on a five-point Likert scale (1: very unsatisfied, 5: very satisfied) the cooperation with the referring OPs, the support they received from their management and their subjective MI proficiency. They were asked to rate on a five-point Likert scale to what extent their work had been hampered by 1) the fact that the consultations had to be scheduled outside the working hours of the participants, 2) the travelling distance and 3) any other barriers they experienced in the implementation (1: 'not at all hampered', 5 'very hampered').
Analysis
Descriptive analyses were performed. Participants were compared with non-participants using a t-test for continuous variables and a X2-test for discrete variables. In the comparative analysis of participants and non-participants, as well as in the calculations of dose received, 
Results
Study population
The study population of employees is described in section 3.2.
Of the 57 occupational health professionals who completed the training for lifestyle counselor, 36 (63.2%) actually performed counseling. The 21 counselors who performed no counseling, failed to do so because they received no referrals (81.0%), were OP themselves and only referred to other lifestyle counselors (14.3%), or had a prolonged illness (4.8%). Of the counselors who performed counseling, 61.3% gave counseling to at least three participants and 6.4% gave counseling to more than 20 participants. The median number of participants was four. The demographic characteristics of the counselors who gave counseling are shown in Table 6 .2.
Reach
Participation in the intervention
During the two years of data collection, 39,562 employees participated in a PME, of whom 
Characteristics of participants versus non-participants
Compared to non-participants, participants were more likely to be white collar workers (p=.000), they were on average 1.2 years older (p=.031) and they scored significantly higher on HDL cholesterol (p=.000), HbA1-c (p=.007), BMI (p=.000), and cardiac complaints (p=.038). There were no statistically significant differences on gender, level of education, systolic blood pressure, diastolic blood pressure, total cholesterol, or physical activity (see Table 6 .3). 
Reasons for non-participation
One OHS was asked to register the reasons for non-participation of eligible employees; this was done for 96 eligible employees, which equals 1.3% of the target group. In most cases, the OP only indicated that the employee did not cooperate (68.8%). Other reasons were already having received counseling for this same indication (14.6%), already being under treatment by the curative sector (11.5%), and being sick (5.2%).
Dose received
Of the participants, 37.6% received five to seven consultations. On average, participants received 3.5 consultations. The most frequently named reason for dropping out was having received sufficient counseling to continue on one's own (25.7%), the counselor had been let go from his job (17.1%), and other problems had priority (17.1%). Other reasons were no longer seeing any need for the behavior change (11.4%), no longer seeing the added value of the counseling (8.6%), being sick (8.6%), or other reasons (11.5%).
Dose delivered
During 41.3% of the consultations, all six MI components were discussed. On average, 4.9 components were discussed. Five of the six components were discussed relatively consistently, with a percentage of consultations during which a component was discussed ranging from 78.5% to 97.1%. The component strategies for difficult situations was discussed during only 52.7% of the consultations. The counselors indicated in the questionnaire that this component was often postponed until a later stage of the trajectory, because it was the last component on the agenda and "the first consultation already covered so many topics".
Fidelity
Counselors were considered MI proficient if they scored above the cut-off score for basic competence level on all five indicators displayed in Table 6 .4. Based on this criterion, none of the counselors was MI proficient. On average, the counselors scored at a basic competence level on one of the five indicators and almost attained basic competence level on a second indicator. The scores were far below the cut-off score on the remaining indicators. 
Competence
The participants evaluated their counselor as competent. On a five-point scale, the 
Barriers
Almost half of the counselors felt (very) hampered by the distance they had to travel for the counseling sessions (44.4%). About one fifth felt (very) hampered by the late hours they had to work for the counseling sessions (22.2%) or was (very) unsatisfied with the support received from the management (17.9). Other barriers played a smaller role: few counselors were (very) unsatisfied with their MI proficiency (10.3%) or the cooperation with the OP (7.7). Other barriers named by the counselors were: administration (N=3), planning of the consultations (N=2), the lack of participants (N=2), the irregular work schedule and locations (N=1), the maximal duration of the trajectory of nine months (N=1), the long start-up period of the implementation (N=1), and the age criterion (N=1).
Discussion
Findings compared to those in the literature
The present study aimed to perform a process evaluation of the nationwide implementation of the HUC intervention. The reach, dose received and fidelity were low, dose delivered and counselor satisfaction were moderate, while counselors' competence and satisfaction were high.
The reach was 2.4% of the target group, which is lower than reach reported in the literature. With those conditions met, an adequate level of implementation seemed feasible. (17; 19; 43) However, the results of this study show that implementation of the intervention was hampered by a minimal reach, a low dose received and a low fidelity.
Strengths and limitations
The main strength of the present study was the systematic monitoring of a nationwide implementation of an intervention that was proven effective in an RCT design. This makes the results relevant for other implementation projects seeking to scale up efficacious interventions to real-life settings. The present process evaluation provides insight into a broad range of implementation indicators, including the proportion of the target group that was reached. This last indicator is not always reported, probably because the target group size is not known.
Timing of the process evaluation and when results become available is crucial for timely making interim adaptations to the implementation strategy. A process evaluation usually renders a large amount of data, and the analysis takes time. As reach was a key process indicator, its monitoring was prioritized and evaluated six months after the start of the implementation strategy. This made it possible to take measures. We recommend prioritizing key indicators to be able to intervene in a timely way before full scale implementation.
The present study also has limitations. The response rates for reasons for non-participation, reasons for drop-out and the participants' evaluation were low. The majority of the data was collected by the lifestyle counselors, which had the advantage that the employee had to consent only once with participating in the evaluation. On the other hand, the data collection was added to the counselors' usual work load, which probably caused the low response rate.
Also, the data collection through the lifestyle counselors might make the data prone to social desirability bias. If ethical problems with consent can be avoided, future researchers are advised to collect data directly with the respondent.
Fidelity was measured through audio recordings of consultations. Because the eligibility of the employees was determined in retrospect, recordings of non-eligible employees were also used to evaluate the MI proficiency of the consultants. However, the MITI analysis only coded the responses of the counselor, which is why the effect of this selection bias on the evaluation is probably limited.
An omission of this process evaluation was that the behavior of the OPs was not assessed.
Only a low enrollment led to the assessment of OP behavior, leading to the aforementioned conclusions. Another component that was not assessed was the functioning of the OHS management. It is possible that assessment of this component might have uncovered more implementation flaws. Process evaluations should cover all aspects of the implementation process, which is a laborious task, but will pay off in the end.
Recommendations for future steps
Before continuing the nationwide implementation, several adaptations need to be made to the implementation strategy. First, similar to Oldenburg et al., we recommend that the lifestyle counselor take the lead in the recruitment process (43) . The lifestyle counselors are trained to motivate employees and have a direct interest in a high referral rate. However, an important practical issue that needs to be resolved is that, by national Dutch law, PME results may only be accessed by members of the OHS medical team, of which the lifestyle counselor is no part at present. Second, the collaboration between counselors and OPs needs to be improved, so that OPs can prepare the ground for the lifestyle counsellor, and the counselor and OP can come to a concerted effort in the CVD risk management process. (22) Third, if the OP remains responsible for referring employees, then his/her self-efficacy needs to be improved. Laws et al. concluded that self-efficacy contributes to physicians' ability to make a referral, and several studies have shown that self-efficacy is key to behavior interventions.(46; 47) Hence, also OPs should receive minimal training in MI techniques to increase their self-efficacy for referring the employees. Fourth, the MI proficiency of the counselors should ideally be assessed after the training and a minimal efficacy level should be made a condition before actually executing the intervention. With these adaptations, the implementation of the HUC intervention might be improved.
Conclusion
Despite the fact that the main conditions for scaling up the HUC intervention were favorable, it resulted that the implementation was unsuccessful in terms of reach, dose received and fidelity. (17; 19) Notwithstanding the low fidelity and a moderate dose delivered, participants evaluated their counselor as competent and were satisfied with the intervention. Counselors experienced several barriers in the implementation and were moderately satisfied with the intervention. For continuation of the intervention implementation, effective implementation strategies should enhance OP self-efficacy in referring all eligible employees as well as the MI proficiency of the lifestyle counsellors.
